etween 1986 and 1994, 13 patients with mobile painful arthritic elbows were treated by distraction interposition arthroplasty using fascia lata. The mean period of follow-up was 63 months. An elbow distractor/fixator was applied for three to four weeks to separate the articular surfaces and to protect the fascial graft.
In the arthritic elbow movement may be preserved but pain leads to considerable functional impairment. For patients with diminished demands, prosthetic arthroplasty is an effective and reliable treatment, 1,2 but for young, active patients other options are often preferred. 3 Arthrodesis is unattractive because of the resulting functional impairment. 4 Biological interposition arthroplasty has been proposed as an alternative for this group of patients, but there is little objective information regarding the long-term benefits.
A modification of interposition arthroplasty has recently been described 5 in which an external distractor/fixator device is applied across the elbow, distracting the articulating surfaces. This allows immediate passive movement of the elbow while protecting the interposed graft material and repair of soft tissues.
We have reviewed the results of 13 consecutive patients with painful, mobile arthritic elbows who were treated by this method. To date, there has been no report which deals with the procedure for our defined group of patients. The few previous reports of interposition arthroplasty have focused on the use of the procedure for the treatment of stiff or ankylosed elbows, or for rheumatoid arthritis. [5] [6] [7] [8] Patients and Methods Between 1986 and 1994 , the senior author (BFM) treated 13 consecutive patients, five men and eight women, with painful mobile arthritic elbows using distraction interposition arthroplasty (DIA). For all patients pain was the primary complaint and the indication for surgery. Patients with substantial bone loss including one or both humeral condyles, those lacking active elbow flexion and those with ongoing sepsis were excluded, as were patients who were more than 60 years of age or who were felt to place lower demands on their elbows as a result of systemic or concomitant conditions. The patients have been followed up for a minimum of 24 months with a mean of 63 months (29 to 121). Their mean age was 33 years at the time of operation (24 to 50). The dominant arm was involved in seven. The arthritis was post-traumatic in ten and inflammatory in three. One of the patients with post-traumatic arthritis was referred with continuing pain after a previous interposition arthroplasty had been performed without the use of the distractor. Operative technique. The surgical technique has gradually evolved and the method which we now describe has been used for the last three years. A longitudinal posterior skin incision is preferred, but if there is a previous incision this should be reopened. The ulnar nerve is identified and decompressed if symptomatic; otherwise it is simply mobilised and protected. The interval between anconeus and extensor carpi ulnaris (Kocher's interval) is developed. The origin of the common extensor muscles and of the lateral ligament complex are released from their origin on the humerus; the joint surfaces are exposed by supinating and applying a varus stress to the forearm (Fig. 1) . The contours of the articulating surfaces of the humerus and ulna are prepared using a semicircular saw, a rongeur, or a burr to develop a gap of at least 3 mm. The head of the radius is preserved if there is a painless range of movement in the forearm. This maximises the surface area of the joint and reduces valgus stress. Peripheral osteophytes may be removed. In some instances a 'radialisation' procedure is performed in which the ulnar articular margin for the head of the radius is removed to facilitate rotation of the forearm. Application of the graft. Autogenous fascia lata was used as the interpositional graft material in all the patients. Three or four drill holes are made from the posterior to anterior direction across the distal humerus, emerging just proximal to the leading edge of the surface of the joint. Mattress sutures are placed to secure the graft anteriorly, and the two ends of each suture are then passed through the same drill hole. The ends of the sutures are placed through the graft posteriorly in a horizontal mattress fashion, and are tied (Fig. 2) . This effectively stabilises the graft on to the humerus. In all instances, the Dynamic Joint Distractor (Howmedica, Rutherford, New Jersey) was used as the distractor/fixator. 7 The current device allows half-pin application and the axis pin is removed to lessen the likelihood of infection (Figs 3 to 5). After-care. An axillary catheter is used for continuous infiltration of local anaesthetic for 24 to 48 hours while the elbow is moved by continuous passive motion. The patient is allowed home on the third day. At four weeks, the distractor is removed under general anaesthesia and the elbow is gently but firmly examined, and not forcibly manipulated, to determine the firmness of the endpoints and to guide the surgeon as to the expected final arc of movement which will be achieved. Progressive static splints are used to facilitate the recovery of movement of the elbow and are applied and adjusted by the patient. Generally, both a flexion and an extension splint are used continuously over three weeks and at night for a further three months. Exposure of the elbow is carried out using the interval between anconeus and extensor carpi ulnaris. The origin of the lateral collateral ligament is detached as a distally-based flap. Exposure of the articular surfaces is facilitated by partial reflection of the insertion of the triceps and the periosteum of the ulna as a continuous sleeve. X marks the centre of rotation of the distal humerus as seen from the lateral side. The articular surface of the distal humerus is prepared to accept the graft. Four posteroanterior and two collateral drill holes are made.
Assessment.
The clinical records and radiographs of all patients were reviewed. The 13 patients were interviewed by the authors and were examined by them or by their local orthopaedic surgeon according to our protocol. No patient was lost to follow-up. The Mayo Elbow Performance score (MEPS) 1 was calculated for each patient assessing movement, pain, stability and the functions of daily living. Anteroposterior and lateral radiographs were taken. Since the purpose of the procedure was to relieve pain, we defined an unsatisfactory result as one in which the patient continued to have either moderate or severe pain. The differences in outcome measures before and after surgery were examined using a paired t-test. Differences with a probability of chance occurrence of <5% were considered to be significant.
Results
Satisfactory relief from pain was reported by nine of the 13 patients. According to the MEPS, four results were excellent, four good, one fair and four poor. One patient with a good result for four years, subsequently developed pain and had a total elbow arthroplasty (TEA) performed 5.5 years after the initial procedure; three of the patients with poor A 3.2 mm drill bit is placed through the anatomical axis of rotation of the distal humerus using the target device of the Dynamic Joint Distractor. Two Bunnell-type sutures are inserted through the lateral collateral ligament and passed through drill holes in the lateral epicondyle on either side of the drill bit.
Fig. 4
The Dynamic Joint Distractor is assembled. The coupling mechanism allows for distraction of the articular surfaces to protect the graft from shear forces. The axis pin is then removed to lessen the likelihood of infection.
results Tables I and II) .
Of the three patients whose primary diagnosis was inflammatory arthritis, two had excellent results with an improvement of the MEPS from 30 to 97 points (p = 0.03). The third patient with Reiter's syndrome (case 10) continued to have pain in the elbow and subsequently had a successful TEA.
Of the ten patients with post-traumatic arthritis, nine had a DIA performed for the first time. Of these, two had an excellent result, four good and three fair or poor. Two with poor results and one with a good initial outcome eventually required a TEA for continued or recurrent pain in the elbow. Of the six patients who did not require this procedure, the MEPS improved from a mean of 37 to 76 points (p = 0.005).
The patient who had an interposition arthroplasty without distraction performed elsewhere and who underwent revision to a DIA had a fair result, with improvement in the level of pain from moderate before to mild after operation. Elbow instability. Before operation, nine patients had stable elbows and four had varying degrees of instability. Of the former, eight had satisfactory results. The single patient in this group who developed instability after operation had Postoperative radiograph showing the fixator in situ. There is distraction of the joint. an unsatisfactory result. Of the four elbows which were unstable before operation, only one (case 1) had a satisfactory result. Two patients had grade-II instability before operation and both remained unstable with unsatisfactory results. The other two patients had grade-I instability before operation. One of these continued to show mild instability after surgery and had a poor result with severe pain in the elbow. The other had a stable elbow and a satisfactory final result.
Of the nine patients with stable elbows after operation, all had a satisfactory result. All of the four patients with elbow instability after the initial procedure had unsatisfactory results; this correlation was significant (p < 0.05). Radiological analysis. The preoperative radiographs were assessed for the severity of bone loss and the extent of arthritis using the grading systems for post-traumatic and rheumatoid arthritis. 1, 3 In the post-traumatic group, all patients were classified as grade I, reflecting a loss of bone confined to the region distal to the transepicondylar line. Of those with inflammatory arthritis, two patients had grade-II changes and one patient was rated grade III. We attempted to quantify bone deficits and attrition using the technique described by Ljung et al 7 but no pattern emerged which was related to the clinical outcome.
Complications. There were eight complications in six of the patients. Two with pre-existing paraesthesiae of the ulnar nerve with sensory deficit experienced slight worsening of their symptoms; one had fresh symptoms after the operation, which were treated successfully by subcutaneous transposition of the nerve. One patient had temporary paraesthesia in the distribution of the superficial radial nerve. Two complained of burning or cramping discomfort at the donor site for the fascia lata graft. One had an uncomfortable muscle herniation in the thigh. He had repair of the fascial defect 14 months after the initial procedure with resolution of his symptoms. The other patient considered the symptoms in the thigh to be mild and insignificant.
One patient had a pin-site infection which resolved after removal of the pin and a course of oral antibiotics. There were no deep infections.
Discussion
Interposition arthroplasty has been proposed as the operation of choice for the treatment of a painful arthritic elbow in the young and active patient. Previous reports of the procedure have focused primarily on patients with rheumatoid arthritis, previous infection or haemophilia. 5, 6, 9 In the past, the primary indication for surgery has been stiffness or ankylosis. 10 There have been few reports on the procedure in patients whose main indication for surgery was the relief of pain in an elbow with functional movement. 5, 8 In regard to the technique, most reports have described the removal of a moderate amount of articular bone which was expected to cause some degree of instability and which was not considered to be a complication. Our method requires the use of the Dynamic Joint Distractor. This allows for a minimal resection of bone, limited to the articular surfaces. Distraction of the articulating surfaces decreases shear forces and promotes healing of the graft and ligaments while allowing early passive movement. By this means both movement and stability are attained.
Most previous techniques include excision of the head of the radius, [5] [6] [7] [8] [9] although biomechanical studies have shown that it has an important role as a secondary stabiliser of the elbow in valgus loading. We therefore prefer to retain the head of the radius if possible and to debride the radiohumeral joint as necessary. Although our series is probably too small to allow significant statistical findings, several clinical observations seem valuable. Stability had the greatest correlation with success. Of the nine patients who had stable elbows before operation, eight remained stable after with satisfactory results. The four whose elbows were unstable before surgery, still had unstable elbows after the arthroplasty. All three were rated unsatisfactory because of continued pain.
The eight patients who had good relief of pain immediately after surgery tended to maintain a satisfactory outcome over the duration of the follow-up period. Only one of these had deterioration which began after four years and required a replacement arthroplasty. Unsatisfactory results are generally apparent within the first six to 12 months. Only one patient with poor relief of pain initially experienced subsequent improvement. A good initial result was predictive of a continued satisfactory result in 88% of cases whereas a poor initial result indicated an unsatisfactory final outcome in 80% of cases.
The indications for DIA in inflammatory and systemic conditions are limited since many patients have multiple involvement of joints and place lower demands on the elbow. They are suitable for a total elbow arthroplasty. For patients with inflammatory or systemic disease, DIA is indicated in those with high demands whose disability is mostly limited to the elbow. Two of the three patients in our study who met these criteria had a satisfactory result; one continues to work as a golf professional 4.5 years after surgery with almost no pain and a functional arc of movement.
In our patients, the most common indication for DIA was post-traumatic stiffness. Patients with this problem are younger and generally have no other limitation on their activities. There have been few reports on interposition arthroplasty for the treatment of this type of patient. 5, 8 In our series, seven of the ten patients treated for posttraumatic arthritis had initial satisfactory relief of pain. The alternative to DIA for patients with post-traumatic arthritis is TEA. This is felt to be the procedure of choice in the older patients with lower demands. Satisfactory results vary between 14% and 75%. Our findings have shown that nine of 13 patients had a satisfactory result after DIA. The rate of success when the procedure is performed for inflammatory arthritis is similar to that for post-traumatic changes, about 67%. In patients without pre-existing instability of the elbow it was 89%. This procedure is a practical option for the treatment of painful arthritis of the elbow in young, high-demand patients. The expected outcome and limitations must be carefully considered before surgery.
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